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File: PG pB Apr 7, 2005 

L27: Entry 2 of 39 

DOCUMENT-IDENTIFIER: US 20050073396 Al 
TITLE: MULTIPURPOSE VISION SENSOR SYSTEM 

nK C i-r af -.t Paragraph: vehicle (12) includes an optic (14) that 

A multipurpose sensing system f° r ^gY^itsion sensor (16) is coupled to the 

is directed at multiple view "^ «eas (1 ^ A corresponding to the 

optic (14) and generates multiple ob ect detecti ^ ^ 

SSS^StSi "iS'gK sfgiai S s in response to the object detection 

signals. 

Pre-Grant P ublication (PGPub) Document Number : 
20050073396 

A pplication Filin g Date: 
20031002 

summary of I nv ent ion Paragraph : _ vehicle sensing systems. More particularly, 

the present invent ,,1-ilizina a sing le vision sensor. 
sensing system operations utilizing a &±La . 

Summary o f invention Paragraph : performing collision warning and 

[0 002] Various sensing systems ^"^/^S^f classification, tracking, and 
countermeasure system ^ations^ch as effects within a close proximity of a 
relative distance and vel °^ y a " 0 ^ s ° for performing other sensing system 
operate ^J^^S^^^ logger operations, occupant sensing and 
operations, suui ,j a „«-4«p. rruise control operations, 
tracking operations, and adaptive cruise con t> 

summary of In ve nt ion Paragraph : rnimteri neasure systems are able to sense ah 

■[0.004] certain collisioTTwarnlng and ^^Hnd^arn the host vehicle 

object within close Proximity of the host ™ to prevent a 

summary of Invention Paragraph: , , adiustinq a host vehicle 

ToOO-, ! Wiv. s °P«£°£ ^^"ce SSL, the host vehicle end 

S^'W.'^'^ ^tTehtcte i. net .aintainin, ttavei within a 
current operating lane. 

W^f^^^l^l —rtpSe sensina f sysKm £ ?efa 9 veh"ifL 
^TTiSS- -"SS^i " -St „eitipL vie„i„, areas. A visien 



2&ESNAM& 



i h ^ frh. ootic and generates multiple object detection signals 
sensor is coupled to the optic ana . COUDle d to the vision sensor 

SnSSS SxS^rSS,^^^^ to - o bj ect detection 
signals. 

^f^^^ ^ i^S^^cUle 

SJ£TSS!f^^ti^ ; - further minimizing number 
of Smfen^ costs, and weight of a sensing system. 

Detail Description g^ffg) ; game refer ence numerals will be used to refer 

[0019] in the Allowing f xgures the same ret ^ ^ ^ ^ s 

to the same components. The P"?«^ "* systems, collision avoidance systems, 

sensing systems includxng: collxsxon^ *^em ountermeasure systems, 

5^^«^T^r^Sit- systems lane peeping systems, 
SSSSlS 'cxearinF^tems, or other systems known xn the art. 

Detail Desc rlptton aSMgEfe ' block diagrairana tic view of a multipurpose sensing 

[0 026] ^ f ""^ v ^° H ^' c o Lee with an embodiment of the present 

system 10 for a venicie ±^ in i nc i u des a multi-focal optic 14 

invention is shown. The vision sensxng system 10 ^^.^ with the lens 14 

coupled to a vision sensor 16. The vxsxon sensor xo j and 

i. capable o £ „o»itorin, multiple J™ -a ^ obj 

3. A signal processor 20 is coupled c further processing by « 

conquer SfS SSSL » * " «" ^ 

performs various sensing system operatxons. 

netail Des c ription Paragraph : couded to the controller 22. The 

rnn?7l A safetv system 24 and an xndxcator 26 are coupxea w " 

countermessures 30 within the sere y y generate a warning 

^e warning signal to vehicie occupants vi, the indicator 



26. 



Detail Description Para graph: />rtmrpr1 ._ 1 _ he obiect detection signals, 

,0029, The signal P<?«»££ ^"nto a Proper orrc.tYor' reception by the 
generated by the vrsion sensor 16. ralog _ to ^ i(>i t.l converters 

fgSrsT £ fr 2 , m pir £ i:rras P v,ell as other signal conditioning _„ s 
^ntSlef i^^TSS^^- - « 



thereof. 



Petaxl Descrxptxon Paraqra g microprocess0 r based such as a computer havxng a 
[0030] The controller 22 may be ^ropro d associat ed input and output 

central processing unit, memory (RAM and/or ROM) , ana circuit or be 

buses. The controller 22 may be an applxcat "J"^ 1 ^^ \ 2 may be a portion 
formed of other logic devxces known xn the art The ™ntro J cs module , a 

of a central vehicle «in cor^g ^/^^^/^ ^ a'stand-alone 
restraints control module, a main satety CQI1UU11 



controller as shown. 
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other sensing system operations known in the art. The operations may be performed 
sequentially or simultaneously. 

vehicle 12 and for maintaining a safe p reaet e ™\ cruise co ntrol is active the 
countermea sure as to alter the speed of travel of the vehicle 12. 

Detail Desc ription Paragraph: „ nn *. rn , refer to when the controller 22 
rnrmi t ane-keeDinq and lane-departure control refer to wnen — ^T7„ 1c 

ionitors Jane i. n,s or road-ay --e-^ line * ^ directed t, 

operator »hen the vehicle 12 13 exitin g m . counterme ,sure to 

Sntain ST^r^l^S^ iucTas^^o the vehicle steerin, to 
adjust direction of travel of the vehicle 12. 

Detail Description Paragraph ,: _ formi tasks to clear a window, thus, 

r00341 Window clearing control reters to penouni y „ Th „ vision 

providing a clear view of an environment forwar J he vehic e^. ^a-sion 

sensor 16 in conjunction ^^^^ShS of the vehicle 12, such as the 
amount of mist rain or ^f^f^^ Qf moisture sensed wit hin a given area of 
5S window the controSer 22 may adjust wiper speed of a wiper system 34 or 
activate or inc rease flow 'rate of defoggers within a defogger system 36. 

^^^^^ - "rm^^ and 
detecting occupant characteristics, det ermimng which of t ne termeasures 28 

seat, occupant size, or other known occupant characteristics. 

Detail Des cription Paragraph: _ qina SV stem operations to 

rnn^i The controller 22 determines which of the sensing system opeia 

si l=-a£=»s 

oeLlS^faftrprevent /collision, „iti f te . potential injury, or prevent the 
vehicle 12 from traveling outside a current lane of travel. 

Tool)] Sr ^e^'Sl"? 1 ^ be coupled to the controller 22 and include object 
detection sensors, such as the vision sensor 16, and the signal processor 2CK The 
safety system 24 may include the countermeasures 28 and 30 as well other y 
system components, systems, or controllers known in the art. 

EE.! sure , 2 s r v incite intern^ao^^ 

se.tbelt attSg-J-J tno "ceS. Patens ST^-U- air ha, 
S X^ILSSi^^fc-i other passive countermeasures Kno*n in 



the art. 



foTm ^Tac rlvfco^lSe asure, 30 n»y include hra k e contr^ throttle coptrol. 
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actively perform a precautionary action, such as applying the brakes or steering to 
prevent a collision. 

7oo7s) rs ^ol^h^x on sensor 16 generates multiple object detection 
Canals corresponding to the monitored viewing areas 18. Object detection signals 
may be continuously generated to inform the controller 22 of object f^us external 
T =r,^ int-^rnal to the vehicle 12. When the reflective devxce 66 xs utilized 

one or' more ££™^~S«™ign»ls are generated corresponding to the viewing 
area 60" The object detection signals may be generated sequentially or 
simultaneously. 

Tfuttl TnTte TlT* ^sign al processor 20 converts, modifies, and formats the 
object detection signal for reception by the controller 22. The signal processor 
may! for example, include an analog-to-digital converter to convert analog image 
signals into a digital format. 

TToS"] in 5 stt r 106, ^ S^roller 22 generates multiple safety system signals in 
response to tne ob ect detection signals. The safety system signals may include not 
only countermeasures related signals, as stated ab ove, but may a 1 ^ 
related to other sensing system controls, some of which are also stated above. 

VooSil £'. S"S/S ^oll.r 22 may determine occupant characteristics in 
response to tne object detection signals. In determining occupant characteristics 
III controller 22 may also determine whether a child safety seat is located within 
a ve hicle seat of Se viewing area 60". Step 108 may be performed simultaneously 
with- ste P 106? whereby, the controller 22 generates or modifies safety system 
signals in response to the determined occupant characteristics. 

T555j S ^iS/Sr^ ollT 22 may perform multiple sensing system 
operations ^response i^ST^St, system signals. The 22 may perfo rm 

a countermeasure operation, a windshield clearing operation, an adaptive cruise 
control operation, or any of the other above-mentioned or known in the art sensing 
S^cSSSTi- response to the safety system signals^ For example the vision 
sensor 16 may detect a moisture level on the windshield 32 to be above a 
Predetermined level and in response thereto the controller 22 may activate or 
increasfspeed of the wiper system 34. As another example, the vision sensor 16 may 
detect an occupant that is small in size or a child safety seat within a seat 
system and decelerate or prevent activation of an air bag near the occupant or 
safety seat. 

retail Description Paragraph : ranahle 
[0054] The pre sent invention provides a multipurpose sensing system that is capable 
of monitoring multiple viewing areas using a single vision sensor and controller 
?he present invention in utilizing a single vision sensor and controller minimizes 
Se numoef of sensors and sensing system components within a vehicle ; SSSgSS 
system complexity, and manufacturing and maintenance costs involved therein. 



CLAIMS : 



1 A multipurpose sensing system for a vehicle comprising: at least one optic 
directed a? a plurality of viewing areas; a single vision sensor coupled to said at 
least one optic and generating a plurality of object detection signals 
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. - „„ „„ ld „i ur allty o£ vising areas; and a controller coupled to said 
SSTESS ^".neraSn, ".'plurality of safety syst.™ signals in response to 
said plurality of object detection signals. 

2 . A syste* as in data 1 •^^^^.'S'SSi'Slffllte 
"'""rates : l ti :st a s,fetrsyster rgnaf "'response to said first o bj ect detection 
Sgnal and a second safet/system signal in response to said second object 
detection signal. 

• r.-,*im i wherein said at least one optic comprises: a first focal 

3. A system as m claim 1 wherein saia and a second focal poin t that 
point that corresponds to objects on tne yen±5= — 

corresponds to objects external to the vehicle . 

4. A system as in claim 3 wherein said first focal point corresponds to moisture on 
a vehicle window. 

w 4~ ca iH 3 1- ipast one optic comprises: a first focal 

5. A system as in claim 1 wherein said at ^one^ ^ ^ ^ ^ 

point that corresponds to objects wxtnj.ii u 

corresponds to objects external to the vehicle . 

6. A system as in claim 5 wherein said first focal point corresponds to_yehicle 
occupants within the vehicle. 

• i wherein said vision sensor is selected from a camera, a 

cnargerXled^r an"ed detector. least one pnotodiode. 

, .„ , fur ther comprising a signal processor receiving and 
^ r oo"ct 0 dttectio„ signals £ or reception fy said 

controller . 

9 A system as in claim 1 wherein said vision sensor generates said plurality of 
object detection signals simultaneously. 

• ,~ la -i m i wherein said co ntroller performs sensing system 
11. A system as in claim 1 wherein sai .^ control, lane-keeping 

detection signals. 

i Mh^rein caid controller determines occupant 
char^SSirs in fe^nseTo^a^ piuralrTy-^bject detection signals. 

13 A svstem as in claim 1 wherein said controller determines existence of a child 
safety seaJin response to said plurality of object detection signals. 

14 a svstem as in claim 1 further comprising a reflective device, said vision 
sensor generating at least one object detection signal m response to at least a . 
portion of a view from said reflective device. 

16 . A method of performing ^^^M^^t^pl^ 
vehicle comprising: monitoring a P 1 "™^ sen * or corre sponding to said 

of object detection signals from a single vision^^^ system signals in 

plurality of vl^^'^"^^^^., and'perf orming the 

rirarity t of S :en S Srfystem°op 0 erations in response to said plurality of safety 



system signals. 



^^^^^^^ sssr- ™ — - 



external to the vehicle . 

i ft a method as in claim 16 wherein monitoring a plurality of viewing areas 
18. Amethod " o ^ n r- fi _ st view i n g area internal to the vehicle and a second 
comprises monitoring a rirst vxcwxny 

viewing area external to the vehicle. 

20. A multipurpose sensing system for a VUSi*£**£» Lefana' ."eco"^,! 

SSSiS : ^^^^ -"S^ »-^" second o bj ect 
detection signal. 
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